The number of described species of bent-toed geckos of the Cyrtodactylus irregularis species complex in Vietnam has increased from one to eight in the last six years. We combined morphological and molecular analyses to explore phylogenetic relationships among all described species in the group. The phylogeny required the description of two new species, Cyrtodactylus phuocbinhensis sp. nov. and Cyrtodactylus taynguyenensis sp. nov. Further, the tree resolved two additional undescribed clades that may also be new species. The species C. bugiamapensis and C. ziegleri were found to require redefinition. Cyrtodactylus phuocbinhensis sp. nov. is characterized by a series of enlarged femoral scales separated from preanal scales while Cyrtodactylus taynguyenensis sp. nov. does not possess enlarged femoral scales. Both new species are distinguished from other congeners by a combination of the following characters: small subcaudal scales, not transversely enlarged; presence (C. phuocbinhensis sp. nov.) or absence (C. taynguyenensis sp. nov.) of enlarged femoral scales; number of preanal pores; and dorsal pattern. Genetic distances between described species and new species were 16.5% and 2.0% in COI and RPL35, respectively, for C. phuocbinhensis sp. nov., and these distances were 18.8% and 2.2% for C. taynguyenensis sp. nov., respectively.
Introduction
Vietnam is considered a global biodiversity hot-spot. Together with Laos and Cambodia, it contains over 600 species of amphibians and reptiles, roughly a quarter of which have been described within the last 15 years (Bain & Hurley 2011) . The first half of 2012 has seen the description of six new Vietnamese species of frogs and geckos alone Ngo & Grismer 2012; Nazarov et al. 2012) . For bent-toed geckos, genus Cyrtodactylus Gray, the number of species in Vietnam has increased from four in 2001 to 28 at present.
The bent-toed geckos of the C. irregularis (Smith, 1921) species complex occur in and around the Annamite Mountains (Nazarov et al. 2012) . All species in the group have an irregular dorsal pattern, small subcaudal scales, 4-8 preanal pores in males, and enlarged femoral scales, if present, are isolated from preanal scales (Smith 1921 (Smith , 1935 David et al. 2004; Heidrich et al. 2007; Nazarov et al. 2008 Nazarov et al. , 2012 Ngo & Bauer 2008; Rösler et al. 2008; Geissler et al. 2009 ). Eight species of this group occur in Vietnam: C. bidoupimontis Nazarov, Poyarkov, Orlov, Phung, Nguyen, Hoang & Ziegler, C. bugiamapensis Nazarov, Poyarkov, Orlov, Phung, Nguyen, Hoang & Ziegler, C. cattienensis Geissler, Nazarov, Orlov, Böhme, Phung, Nguyen & Ziegler, C. cryptus Heidrich, Rösler, Thanh, Böhme & Ziegler, C. huynhi Ngo & Bauer, C. irregularis, C. pseudoquadrivirgatus Rösler, Nguyen, Vu, Ngo & Ziegler, and C. ziegleri Nazarov, Orlov, Nguyen & Ho. Of these, seven species were described in the last six years. Another species, C. buchardi David, Teynié & Ohler, occurs in Laos, and undescribed forms occur in Cambodia, near the border with Vietnam. Using DNA sequences from cytochrome c oxidase subunit I (COI; Entrez COX1), Nazarov et al. (2012) recently found seven "clades" (matrilines) from seven localities corresponding to five described and two undescribed species in southern Vietnam. Herein, we examine all eight described species and other unknown populations from across the range of this group in Vietnam to determine the phylogenetic relationship between them as well as to describe new species.
Materials and methods
All English geographic nomenclature conforms to the recommendations of the U.S. Board on Geographic Names. The cut-off date for revisions was 26 May 2013 yet we note the persistent changing of the spelling Viet Nam, as used by the nation vs. Vietnam, which is the currently recommended name.
Taxon sampling and laboratory methods
A total of 35 specimens from the Cyrtodactylus irregularis species complex were collected by hand from 14 localities in Vietnam, including type localities of the seven described species ( Fig. 1 ; Table 1 ) and euthanized following approved animal use protocols. Tissue samples from liver, tail, and thigh muscle were stored in 95% ethanol or frozen at -80°C. Vouchers were preserved in formalin, then transferred to 70% ethanol, and deposited in institutional collections (Table 1) . We obtained mitochondrial DNA cytochrome c oxidase subunit I (COI; Entrez COXI) sequences for C. irregularis from Nazarov et al. (2012) for specimens ITBCZ 10016, 10023, and 10025 bringing the data set for COI to 35 ingroup taxa from 15 localities. These three additional samples were absent in the nuclear non-coding ribosomal protein L35 (RPL35) dataset, which included 32 ingroup taxa. The tokay gecko, Gekko gecko (Linnaeus) (GenBank accession numbers AY282753 and HM370130) and C. intermedius (Smith) were used as outgroup taxa, based on Nazarov et al. (2012) .
Total genomic DNA was extracted from tissue samples using proteinase K and the standard three-step phenol/ chloroform procedure (Sambrook et al. 1989) . The mitochondrial COI and nuclear RPL35 were sequenced.
Amplification for COI was performed in a 25 μl volume using the following procedures: initial denaturation step at 95°C for 4 min, 35 cycles of denaturation, annealing, and extension (94°C for 1 min; 51°C for 1 min; and 72°C for 1 min, respectively), and a final extension at 72°C for 10 min. Primers used for PCR were COI-C01, COI-C02, COI-C03, and COI-C04 taken from Che et al. (2012) . We used a combination of all four primers to complete the amplification and used COI-C02 and COI-C04 for sequencing. For RPL35, amplification was also performed in a 25 μl volume using primers and procedures of Siler et al. (2010) . PCR product was cleaned using a ratio of 0.55 H 2 0 : 0.30 ExoI : 0.15 SAP (Hanke & Wink 1994) . The amplified DNA fragments were purified using the BigDye TM program in a GeneAmp PCR System 9700 (Applied Biosystems) and 75% isopropyl alcohol, and then visualized on the ABI PRISM 3730 automated DNA sequencer (Applied Biosystems) following the manufacturer's protocol in both directions for each sample. FIGURE 1. Sampling locations of the Cyrtodactylus irregularis species complex. Black and white circles represent samples from type and paratype locality, respectively, of corresponding species. White triangles represent undescribed taxa. Locality details are in Table 1 . The insert is a map of Indochina and South China with a rectangle indicating the study area. TABLE 1. Specimens, localities, and GenBank accession number used in this study. NP = National Park, NR = Nature Reserve, ITBCZ = Institute of Tropical Biology Zoological Collection, ROM = Royal Ontario Museum, VNMN = Vietnam National Museum of Nature, KIZ = Kunming Institute of Zoology, UNS = University of Science, PNKB = Phong Nha-Ke Bang. Samples of C. "irregularis" taken from Nazarov et al. (2012) Morphology Morphological characters were the same as those of Nazarov et al. (2008 Nazarov et al. ( , 2012 . Because the differences between the C. irregularis group and other Southeast Asian Cyrtodactylus have been clarified by previous works (e.g. Nazarov et al. 2008 Nazarov et al. , 2012 Geissler et al. 2009 ), herein we focus on comparisons among species within the C. irregularis species complex. Characters were evaluated on voucher specimens from ROM (Royal Ontario Museum) and ITBCZ (Institute of Tropical Biology Collection of Zoology); additional data were taken from the literature (Smith 1921 (Smith , 1935 David et al. 2004; Heidrich et al. 2007; Nazarov et al. 2008 Nazarov et al. , 2012 Ngo & Bauer 2008; Rösler et al. 2008; Geissler et al. 2009 ). Measurements and abbreviations follow Nazarov et al. (2012) : SVL, snout-vent length; TL, tail length; HeadL, head length; HeadW, head width; HeadH, head height; OrbD, orbital diameter; SnEye, snout to eye distance; EyeEar, eye to ear distance; EarL, ear length; TrunkL, trunk length; ForeL, forearm length; FemurL, femur length; CrusL, crus length; LF4, length of finger IV; LT4, length of toe IV; V, scales across the belly at midbody; SLB, number of scales along midbody from mental shield to anterior edge of cloaca; SL, supralabials; IL, infralabials; PP, precloacal pores; EFS, enlarged femoral scales; FP, femoral pores; SDL4A, number of basal and distal subdigital lamellae under fourth finger; SDL 4P, number of basal and distal subdigital lamellae under fourth toe; TubL, number of longitudinal dorsal rows of enlarged tubercles between ventrolateral folds; TubW, number of transverse rows of enlarged tubercles between occipital region and middle of sacrum along the middle of dorsum.
Phylogenetic analysis
Nucleotide sequences were initially verified by eye using SeqMan (DNASTAR Lasergene 7, Madison, WI), aligned using ClustalW (Thompson et al. 1994 ) and then integrated in MEGA 4.1 (Tamura et al. 2007 ) with default parameters. The COI sequences were then translated into amino acids to check for premature stop codons, which were assumed to indicate nuclear pseudogenes (Song et al. 2008) . All haplotypes were submitted to a BLAST search in GenBank to confirm their identities.
Mitochondrial and nuclear data were analyzed separately because of their differing modes of inheritance. The Kimura 2-parameter distance (K2P) model of base substitution (Kimura 1980) was calculated between species using MEGA. Samples from type localities of the described species only were used to calculate the distances, except for C. irregularis (see below). For reconstructing the phylogenies using model-based methods, the best-fit models of sequence evolution for both COI and RPL35 datasets were determined separately using MrModeltest 2.3 (Nylander 2004 ) under the Akaike information criterion. The best-fit models selected for mitochondrial data were GTR with gamma distributed rate variation among sites (GTR+Γ) for the first and the third codon positions and HKY with a proportion of invariable site (HKY+I) for the second codon position. The best-fit model for the nuclear gene data was GTR+Γ.
Three kinds of character-based tree-building methods were used: Bayesian inference (BI), maximum likelihood (ML), and maximum parsimony (MP). BI was performed using MrBayes 3.1.2 (Ronquist & Huelsenbeck 2003) and the data were partitioned by codon positions for COI. Bayesian posterior probabilities (BPP), i.e. the frequency of nodal resolution, were estimated using a Markov chain Monte Carlo sampling approach with two million generations, saving one tree every 100 generations. The runs were stopped when the average standard deviations reached 0.005 and 0.006 for the mitochondrial and nuclear DNA data, respectively. The initial 25% of the samples were discarded as burn-in. The remaining trees were combined, and a 50% majority consensus tree was generated. The RAxML web server (Stamatakis et al. 2008 ) was used to search ML trees using the gamma model of rate heterogeneity option. MP analyses were performed using a heuristic search with random addition sequences followed by TBR branch-swapping. Bootstrap branch support values based on 1000 pseudoreplicates were obtained using TNT (Goloboff et al. 2008) . We considered bootstrap values of ≥70% for ML and MP, and BPP of ≥95% as being indicators of strongly supported nodes (Felsenstein 2004; Hillis & Bull 1993) .
Species concept
We applied the evolutionary species concept (Simpson 1961; Wiley & Lieberman 2011) while using both molecular and morphological data to evaluate if populations warranted taxonomic recognition as new species. Phylogenetic relationships were used to guide species delimitation. Taxa were only considered as distinct species when they differed substantially from other congeneric members in both genetics and morphology (Welton et al. 2010a,b) .
Results

Sequence variation
The COI dataset contained 35 ingroup and four outgroup individuals with 550 characters (aligned nucleotide positions). Among the sequences, 223 characters were potentially parsimony-informative. Gaps and missing data were absent. The absence of premature stop codons and single-position indels indicated that the data did not contain nuclear copies of mitochondrial genes (pseudogenes). The dataset for nuclear RPL35 consisted of 32 ingroup and two outgroup taxa with 580 characters (including gaps). Of these, 96 characters were potentially parsimony-informative. All sequences of COI and RPL35 were deposited in GenBank and the accession numbers were provided in Table 1 .
Genetic distances
The K2P distance in COI between seven described species from their type localities, C. irregularis, and two new species described in this paper was relatively high (Table 2) , averaging 17.3±2.8% and ranging from 8.4% (C. bugiamapensis vs. C. ziegleri) to 23.9% (C. cattienensis vs. C. irregularis). Conversely, RPL35 K2P interspecific distances were relatively low, averaging 2.1±0.7% and ranging from 0.1 (C. bugiamapensis vs. C. ziegleri) to 4.1% (C. cattienensis vs. C. cryptus). K2P distances between the new species from Phuoc Binh National Park and remaining described species were 16.5±1.3% and 2.0±0.6% in COI and RPL35, respectively, and these distances for the population from Krong Pa were 18.8±2.2% and 2.2±0.5%, respectively. 
Genealogy and phylogeny
Topologies from the three tree-building methods for each gene (COI and RPL35) differed only in their resolution of poorly supported nodes. The majority rule consensus trees from the BI analyses (Fig. 2) showed nodal support values from BI, ML, and MP, respectively. At the species-level, analyses of the COI data resolved relationships of all described species with high support values. In addition, this tree resolved the following new lineages: C. pseudoquadrivirgatus from the paratype locality, one from Nui Chua National Park (C. sp2), which was also suggested to be a new species by Nazarov et al. (2012) , and three lineages from new localities, including C. sp1., and two others described herein as new species. Moreover, C. cattienensis from Binh Chau Nature Reserve, a paratype locality, formed a separate lineage from that of the type locality and the other paratype locality. The phylogeny based on RPL35 data resolved supported clades for the following described species: C. bidoupimontis, C. cattienensis, C. cryptus, C. huynhi, and C. pseudoquadrivirgatus, as well as additional taxa, including Cyrtodactylus sp2, C. "pseudoquadrivirgatus", and two new species. However, the phylogeny did not support recognition of either C. bugiamapensis or C. ziegleri as monophyletic taxa. These taxa formed a single clade with Cyrtodactylus sp1. FIGURE 2. Bayesian inference trees for the Cyrtodactylus irregularis species complex from COI (left) and RPL35 (right) data. Symbols at the nodes are Bayesian posterior probabilities (BPP), and bootstrap (BS) proportions from maximum likelihood and maximum parsimony, respectively. Details of taxon names are in Figure 1 and Table 1 .
Some incongruence occurred between matrilineal and phylogenetic relationships of some taxa. Cyrtodactylus pseudoquadrivirgatus was the sister-species to the population from Krong Pa in the mtDNA tree but not in the nDNA tree. Similarly, geckos from Krong Pa were the sister-group to C. cryptus in the nDNA tree but the sistergroup to C. pseudoquadrivirgatus in the mtDNA tree. Nevertheless, because geckos from Krong Pa and Phuoc Binh National Park formed highly supported clades in both mitochondrial and nuclear trees, and differ morphologically from all other known congeners, they were considered to be new species and are described below.
Species description
Cyrtodactylus taynguyenensis sp. nov.
Holotype (Fig. 3) . ROM 32120, an adult male collected on 22 Sept 1997 at Krong Pa Village, K'Bang District, Gia Lai Province, Vietnam (Fig. 1) Paratypes (Fig. 3) . ROM 32116-32119 and 32121-32122, 3 female and 4 male adults; ROM 32124 subadult male; collected on 19-25 Sept. 1997. Other data are the same as for the holotype.
Diagnosis. Size medium, snout-vent length (SVL) 60-85 mm; body moderately robust; tail longer than SVL, subcaudals small, not transversely enlarged; enlarged femoral scales absent; males with six preanal pores arranged in "Λ" formation; upper labials 8-9; lower labials 8-9; narrow subdigital lamellae on fourth toe 17-21, ventral scales 42-49.
Description of holotype. Adult male, SVL 71 mm. Head relatively depressed (HeadH/HeadW ratio 0.61), distinct from neck. Row of 9 upper labials continuous with row of small scales extending to corner of mouth, first five larger than others. Lower labials 9, anterior five larger than others. Rostral large, with an inverted Y-shaped groove along the vertical midline, in contact with nostril. Mental nearly triangular, posteriorly in contact with two large postmentals. Throat scales adjacent to lower labials and postmentals larger than other throat scales. Head scales small, granular, with scattered tubercles in occipital and temporal areas. Supraciliary scales large. Ear opening oval, obliquely oriented, much smaller than eyes (mean EarL/OrbD ratio 0.29).
Body elongate (TrunkL/SVL ratio 0.43), ventrolateral folds unclear. Dorsal scales small, granular, not homogeneous. Dorsal and lateral tubercles round, conical, keeled, not in rows. Ventral scales fairly large, smooth, flattened, juxtaposed, round to hexagonal. Midbody transverse ventral scale rows 45. Dorsal surface of limbs with granular scales and strongly keeled conical tubercles. Basal subdigital lamellae narrow, irregular, largest at joints of digits. Distal subdigital lamellae narrow, SDLP4 20 and SDL4A 17. Digits unwebbed. Preanal scales large, flattened and imbricate; about 15 scales, larger than surrounding scales. Six preanal pores arranged as Λ-shaped. Enlarged femoral scales and preanal groove absent. Tail round in crosssection, longer than SVL (TL/SVL ratio 1.32). Subcaudals small, not transversely enlarged, but size greater than lateral and dorsal caudal scales. Dorsum of proximal tail with enlarged conical tubercles. Postanal region strongly swollen, with two lateral tubercles.
Color in life (Fig. 4) . Dorsum light brown with black irregular blotches bordered by light brown edges. Dorsal and lateral tubercles at the edge of the blotches yellow to white. Head brown with dark brown blotches, a U-shaped dark brown nuchal band is continuous from eye to eye. Eyelids yellowish brown to yellow. Iris brown with black vertical pupil. Labial scale series covered in yellow blotches. Original tail creamy-white with 10 black transverse bands. Color and pattern in preservative. The color was slightly faded but the pattern is unchanged. Dorsum brown with dark brown blotches. The light edges around blotches absent in preservative. The mid-dorsal pattern of irregular blotches, tending to form stripes along body. On the right side of midline, the blotches are in contact forming a dark dorsal line. Top of head with dark brown blotches that are less distinct on the snout. Labials and tubercles that were yellow are white in preservative. Loreal area darker brown. Throat, venter and ventral surfaces of limbs cream-colored.
Variation. Table 3 summarizes variation in size and squamation. There is considerable variation in the dorsal pattern from a random assortment of small blotches (ROM 32116) to distinct dark transverse bands extending partially on to the flanks (ROM 32118 and ROM 32124) . In between these two extremes are ROM 32117 and ROM 32119 with less distinct, irregular transverse bars and ROM 32119 and ROM 32121 with blotches arranged in a longitudinal series, similar to the holotype (Fig. 3) . The nuchal dark bar is interrupted in two of the paratypes (ROM 32118, 32121), and complete in the others. Original tails are banded with 8-11 transverse bands, ROM 32118 had one band interrupted along the dorsal midline. Regenerated tails of paratypes (ROM 32119 and 32124) are uniformly brown with no bands. 
Comparison. The Cyrtodactylus irregularis species complex differs from all other Southeast Asian
Cyrtodactylus by the following combination of characters: dorsal color pattern irregular, subcaudal scales small, 4-8 preanal pores, and femoral scales, if present, isolated from preanal scales (Smith 1921 (Smith , 1935 David et al. 2004; Heidrich et al. 2007; Nazarov et al. 2008 Nazarov et al. , 2012 Ngo & Bauer 2008; Rösler et al. 2008; Geissler et al. 2009 ).
Within the irregularis group, Cyrtodactylus taynguyenensis sp. nov. can be distinguished by the following characters. Cyrtodactylus taynguyenensis sp. nov. clearly differs from C. bidoupimontis, C. bugiamapensis, C. cattienensis, C. huynhi, C. irregularis, and C. ziegleri by the absence of enlarged femoral scales. The new species differs from C. cryptus by having a smaller number of preanal pores (6 vs. 9-11) as well as dorsal pattern (blotched vs. 35 dark transverse bands with yellow margins and dark spots), and differs from C. pseudoquadrivirgatus by the absence of preanal pores in females (versus minute pores; Rösler et al. 2008: 53) . Cyrtodactylus taynguyenensis sp. nov. differs from C. buchardi by a higher number of ventral scale rows (42-49 vs. 30), higher number of subdigital lamellae under fourth toe (17-21 vs. 12), ratio of tail length to snout-vent length (longer vs. shorter), and shape of nuchal band (reaching vs. not reaching the posterior margin of the eyes). Etymology. The specific epithet taynguyenensis refers to the Vietnamese name for the Central Highlands, Tây Nguyên, where the new species was discovered.
Habitat description. Geckos were observed in the vicinity of Krong Pa village at elevations ranging from about 700 to 900 m a.s.l. All geckos were found at night on the surface of rocks or on large tree trunks near streams or dry riverbeds. Most of the area immediately surrounding the village consists of coffee and dry rice plantations.
Cyrtodactylus taynguyenensis sp. nov. mainly occurs in mature rainforest having a closed canopy and multilevel structure involving five tiers as follows:
Upper crown layer is formed by trees from the families Dipterocarpaceae, Leguminosae, Moraceae, and others attaining a height of 40-50 m and more. Few trees attain this level and their crowns are usually not closed but rather significantly raised above the main canopy; Dominant crown consists of trees more than 20 m in height. The canopy is completely closed and is almost impenetrable to sunlight. This speciose layer is composed mainly of plants of families Caesalpiniaceae, Mimosaceae, Papilionaceae, Sapindaceae, Meliaceae, Magnoliaceae, among others.
Undercrown layer consists of trees of 8-15 m tall that do not form a closed canopy. These plants occur in the Clusiaceae, Ulmaceae, Miristicaceae, Annonaceae, Flacourtiaceae as well as young trees of the first two tiers are also included into this layer, among others.
Bush layer is formed by trees and shrubs of 2-8 m in height. They can form small assemblies, but more often they are solitary. Dominant representatives species occur in the Rubiaceae, Apocynaceae, Rutaceae, Araliaceae, Euphorbiaceae, Palmae, and Scitaminaceae.
Fern-tree and grass layer rises up to about 2 m. It is comprised of species in the Filicalles, Acanthaceae, Araceae, Zinziberaceae, Liliaceae, and others.
In pristine areas, a powerful network of vines binds all tiers together. These vines often reach a diameter of 30 cm. Epiphytes, including orchids and ferns, are abundant. Herbaceous vegetation is sparse. Leaf litter covers large areas of soil free of vegetation.
Distribution. Cyrtodactylus taynguyenensis sp. nov. is known only from the vicinity of Krong Pa Village, K' Bang District, Gia Lai Province, Vietnam.
Cyrtodactylus phuocbinhensis sp. nov.
Holotype (Fig. 5) . ITBCZ 1529, an adult male collected on 28 September 2011 at Phuoc Binh National Park, Ninh Thuan Province, Vietnam, coordinates around 12°04'N, 108°45'E, 646-1136 m a.s.l. (Fig. 1) by Tran Thi Anh Dao, Le Thi Thuy Duong, and Le Thi Thanh Ngan.
Paratype. ITBCZ 1518, an adult female, collected on 23 September 2011. Other information same as that of the holotype.
Diagnosis. Size medium, SVL 46.0-60.4 mm; body moderately elongated with two dark brown stripes or blotches on dorsum; interrupted nuchal band reaching the posterior margin of eyes; tail longer than SVL, subcaudals small, not transversely enlarged; five enlarged femoral scales; male with seven preanal pores in Λ-shaped; upper labials 9-11, lower labials 9-10; narrow subdigital lamellae on fourth toe 17-19; transverse ventral scale rows 43-47.
Description of holotype. Adult male, SVL 60.4 mm. Head relatively depressed (HeadH/HeadW ratio 0.57), distinct from neck. Upper labials 9, continuous with a row of small scales extending to angle of mouth. Lower labials 9, also continuous with another small scale row extending to angle of mouth. Head scales small and granular, intermixed with much larger tubercles in occipital and temporal areas. Supraciliary scales large. Ear opening oval, obliquely oriented, diameter nearly half that of the eye (average EarL/OrbD ratio 0.42).
Body elongate (TrunkL/SVL ratio 0.42) with weak ventrolateral folds. Dorsal scales small, granular, and intermixed with much larger round tubercles. The posterior part of body, especially between thighs and base of tail, with conical or subtrihedral keeled tubercles. Dorsal and lateral tubercles round, conical, not in rows. Belly with fairly large, smooth, flattened, juxtaposed, round to hexagonal scales. Midbody ventral scale rows between the lateral folds 47. Dorsal surfaces of limbs with granular scales intermixed with keeled conical tubercles. Subdigital lamellae well developed, as broad as the digit, widest in joint of digits, 19 lamellae under fourth toe. Digits unwebbed. Preanal scales large, flattened, concentrated in large group between thighs. Preanal pores seven, arranged as Λ-shaped series. Enlarged femoral scales five, without pores, separated from the preanal scales by smaller scales; one femoral scale sunken at the center. Preanal groove absent. Tail round in cross-section, longer than snout-vent length (TL/SVL ratio 1.26). Subcaudals small, not transversely enlarged, larger than lateral and dorsal caudal scales. Proximal tail with enlarged conical or subtrihedral tubercles dorsally and laterally. Postanal region strongly swollen, with lateral tubercles. Color in life. Upper side of head bronzy brown with dark brown spots on occiput. Upper lip with creamy white spots, Iris bronzy green with black vertical pupil surrounded by orange edge. Distal edge of the eyelid golden. An interrupted dark brown nuchal band present from posterior margin of eye extending posteriorly into dorsolateral stripes highlighted in golden brown, these stripes break up near the level of the groin, making the dorsal pattern striped. Venter white to brownish. Tail with 10 black rings.
Color in preservative. The pattern was not changed, but the color was slightly faded. Eyes became dark with milk-white pupil; distal edge of the eyelid white.
Variation. The female paratype is smaller than the holotype (46.0 vs. 60.4 mm SVL), preanal pits are absent in females. Instead of pits, six preanal scales in the female were sunken. Nuchal band also interrupted. Dorsal pattern of the paratype blotched, not forming stripes, but instead forming diffuse transverse dorsal bands. Table 4 summarizes variation in size and squamation.
Comparison. Cyrtodactylus phuocbinhensis sp. nov. differs from all other members of the C. irregularis group by the following characters. It clearly differs from C. banaensis, C. buchardi, C. cryptus, C. pseudoquadrivirgatus, and C. taynguyenensis sp. nov. by the presence of enlarged femoral scales. The new species differs from C. bidoupimontis by smaller size 3), smaller number of enlarged femoral scales (5 vs. 6-8), and shape of nuchal band (interrupted vs. intact). The new species differs from C. bugiamapensis by number of enlarged femoral scales (5 vs. 6-10), the arrangement of preanal pores (Λ-shaped vs. additional pores below the Λ-shaped row), and the shape of nuchal bands (separated and continuous with dorsal pattern vs. continuous or medially interrupted by a narrow line). Cyrtodactylus phuocbinhensis sp. nov. might differ from C. cattienensis by the absence of a continuous nuchal band, and the presence of sunken femoral scale (vs. smooth); this character needs confirmation based on additional specimens. It differs from C. huynhi by the absence of femoral pores (3-8 pores in C. huynhi), the absence of preanal pores in females, and the shape of the nuchal band (interrupted vs. continuous). Cyrtodactylus phuocbinhensis sp. nov. differs from C. irregularis by smaller size , smaller number of enlarged femoral scales (5 vs. 7-8), absence of pits in femoral scales, and shape of the nuchal band (interrupted vs. continuous). The new species differs from C. ziegleri by having smaller size , larger number of ventral scales (43-47 vs. 33-39) , smaller number of enlarged femoral scales (5 vs. 8-10), and absence of femoral and preanal pores in females. Etymology. The specific epithet phuocbinhensis is derived from Phước Bình National Park, where the new species was collected.
Habitat description. The two geckos were collected at night on rocks and trees along streams at the elevation of 646-1136 m a.s.l.
Distribution. Cyrtodactylus phuocbinhensis sp. nov. is known only from Phuoc Binh National Park, Ninh Thuan Province, Vietnam.
Discussion
Our evaluation includes three sequences of C. irregularis from Nazarov et al. (2012) . Unfortunately, these samples are not from the type locality of the species (Smith 1921 (Smith , 1935 ), but about 30 km northeast from there (Nazarov et al. 2012) . All described species from Central Highlands and adjacent areas (C. bugiamapensis, C. bidoupimontis, C. irregularis, C. ziegleri, C. phuocbinhensis sp. nov., and C. taynguyenensis sp. nov.) occur within a small area without obvious geographical barriers to dispersal. Hence, the status of C. irregularis requires samples from its type locality; samples from sites outside the type locality may not be C. irregularis.
Despite being different species from distinct geographic areas, C. quadrivirgatus, C. payacola Johnson, Quah Anuar, Muin, Wood, Grismer, Greer, Onn, Ahmad, Bauer & Grismer, and C. majulah Grismer, Wood & Lim from Thailand, Malaysia, Singapore, and Indonesia appear similar to the C. irregularis species complex, including the variation in dorsal pattern and small subcaudal scales. Furthermore, they are also widely distributed (Taylor 1963; Grismer et al. 2012; Johnson et al. 2012) . However, these species differ from the C. irregularis species complex by the following combination of characters: presence of a continuous series of enlarged femoral-preanal scales, absence of nuchal band, and a much greater number of preanal pores. In addition, C. payacola has a shallow longitudinal preanal groove, which is absent from all known Vietnamese bent-toed geckos (Taylor 1963 Johnson et al. 2012) . The distributional gap in Cambodia needs more study to confirm if the C. quadrivirgatus and C. irregularis complexes occur sympatrically. The presence of preanal pits or pores in females of some species of the C. irregularis group is not well understood. Preanal pits have been reported in females of C. bugiamapensis, C. huynhi, C. pseudoquadrivirgatus, and C. ziegleri (Nazarov et al. 2008 (Nazarov et al. , 2012 Ngo & Bauer 2008; Rösler et al. 2008 ). For C. bugiamapensis, although Nazarov et al. (2012) stated "precloacal pores are present in males only" (p. 11), they reported 0-7 preanal pores or "perforated enlarged precloacal scales" in females (Tables 3 and 5 ). Based on the term "perforated enlarged precloacal scales", it can be inferred that the female of C. bugiamapensis had preanal pits. No preanal pits or pores have been reported in the remaining species. However, we examined three female topotypes and two released adult females from the type locality (U Bo) of C. cryptus and found that all five females have 9-11 preanal pores in a Λ-shaped arrangement. Females from Ba Ra Mountain (Binh Phuoc Province, Vietnam) and Ma Da (Dong Nai Province, Vietnam) of C. cattienensis also have 6-7 preanal pores. Hence, the presence of preanal pits or pores in females within the C. irregularis group requires further study.
The phylogeny (Fig. 2) supports recognition of all species except for C. bugiamapensis and C. ziegleri. The mitochondrial DNA tree data strongly supports recognition of these two species and C. sp1, but the nuclear DNA phylogeny unites these three taxa. According to Nazarov et al. (2012) , C. bugiamapensis differs from C. ziegleri by dorsal pattern (blotched vs. banded), smaller size, lower average number of subdigital lamellae on fourth finger and toe, and higher ratio of SVL and limb (=shorter limbs). These differences are slight. Cyrtodactylus sp1. from Na Nung forms a supported lineage within the bugiamapensis-ziegleri lineage. Na Nung is located midway between the locations of the other two species and no geographic barrier occurs between them. Some specimens from Na Nung exhibit a dorsal pattern that is intermediate between blotched and banded forms. Moreover, although the average number of subdigital lamellae on fourth finger and toe differs, they overlap (15-17 and 17-20 in C. bugiamapensis vs. 16-19 and 18-21 in C. ziegleri; Nazarov et al. 2008 Nazarov et al. , 2012 ; note: characters LF4 and LT4 in Table 3 of Nazarov et al. 2012 should read SLD4A and ALD4P, respectively). The genetic distance from RPL35 between the two species calculated in our study is low, only 0.1%. Therefore, at this time we refrain from making any recommendations on the taxonomic status of C. bugiamapensis, C. ziegleri, and Cyrtodactylus sp1. Lastly, the relationships of C. pseudoquadrivirgatus from Ba Na (paratype locality) as well as Cyrtodactylus sp2 from Nui Chua resolved in the Bayesian Inference tree (Fig. 2 ) may constitute two new species.
Phylogenetically, the C. intermedius group of geckos fit into Clade E of Wood et al. (2012) . The relationship of this clade to many others remains uncertain, as reflected by low branch-support values on this part of the tree. Wood et al. resolved C. hontreensis Ngo, Grismer & Grismer, from Vietnam as the sister group of C. intermedius. We did not have tissue samples of C. hontreensis and, therefore, cannot associate this taxon with the species studied herein. Regardless, both of our new species seem to associate phylogenetically with other species from Indochina.
Barcoding is an effective tool for diagnosing species (e.g., Vieites et al. 2009; Francis et al. 2010; . The effectiveness of this approach depends on accuracy of species identification (Shen et al. 2013) . Our sequence data for COI will be incorporated into the Cold Code DNA barcoding project (Murphy et al. 2013 ) and the incorporation of sequence data from type localities will greatly facilitate future efforts.
